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PROBLEM TO BE SOLVED: To provide a method for protecting 
an apparatus for separating hydrogen from gas containing 
hydrogen by using a hydrogen permeable membrane and an 
apparatus for the same. 

SOLUTION: The method for protecting the apparatus utilizing 
the hydrogen permeable membrane comprises connecting an 
exhaust system to the space consecutive with the hydrogen 
permeable membrane to the apparatus using the hydrogen 
permeable membrane consisting of metal or alloy capable of 
developing hydrogen permeability, closing the space 
consecutive with the hydrogen permeable membrane by using a 
valve, etc., at the time of end of using the hydrogen permeable 
membrane and removing the residual gas by using the exhaust 
system at the temperature of Tc (critical temperature for use) 
or above and apparatus using this method. 
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* NOTICES * 

iTPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The protection approach of hydrogen permeable film use equipment of being equipment using the 
hydrogen permeable film which consists of the metal or alloy which discovers hydrogen permeation ability, 
connecting an exhauster to the space connected with a hydrogen permeable film, closing the space first 
connected with a hydrogen permeable film at the time of hydrogen permeable film use termination using a 
bulb etc., and removing residual gas at the temperature more than Tc using an exhauster. 
[Claim 2] a hydrogen permeable film ~ palladium, vanadium, titanium, a zirconium, nickel, platinum, a 
ruthenium, niobium, a tantalum, magnesium, calcium, and a lanthanum - since — the protection approach of 
the hydrogen permeable film use equipment indicated to claim 1 which is one sort of the becoming metal 
which crowds together and is chosen more, or an alloy, or two sorts or more. 

[Claim 3] The protection approach of the hydrogen permeable film use equipment indicated to claim 1 
whose hydrogen permeable film use equipment is a hydrogen decollator, hydrogen isotope separation 
equipment, or a film reactor. 

[Claim 4] The protection approach of the hydrogen permeable film use equipment indicated to claim 1 
whose hydrogen permeable film use equipment is a fuel cell system. 

[Claim 5] The protection approach of the hydrogen permeable film use equipment indicated to claim 1 
which connected the exhauster to the both sides by the side of hydrogen supply of a hydrogen permeable 
film, and hydrogen permeation. 

[Claim 6] The protection approach of hydrogen permeable film use equipment of having indicated space to 
claim 1 whose at least one of the bulbs for isolating from the exterior is a temperature-sensitive type bulb. 
[Claim 7] The protection approach of the hydrogen permeable film use equipment indicated to claim 1 
which bypassed the gas supplied to a hydrogen permeable film unit while the space containing a hydrogen 
permeable film unit was isolated from the exterior using the bulb etc. 

[Claim 8] The protection approach of hydrogen permeable film use equipment of having indicated the space 
which includes a hydrogen permeable film and a reforming catalyst at the time of hydrogen permeable film 
use termination to claim 1 isolated from the exterior using a bulb etc. in the equipment which has the 
reforming machine which generates the gas supplied to a hydrogen permeable film unit. 
[Claim 9] The protection approach of hydrogen permeable film use equipment of having indicated the space 
which includes the catalyst of a hydrogen permeable film and a film reactor at the time of hydrogen 
permeable film use termination to claim 3 isolated from the exterior using a bulb etc. 

[Claim 10] Hydrogen permeable film use equipment which is equipment using the hydrogen permeable film 
which consists of the metal or alloy which discovers hydrogen permeation ability, connects an exhauster to 
the space connected with a hydrogen permeable film, closes the space which contains a hydrogen permeable 
film first at the time of hydrogen permeable film use termination using a bulb, removes residual gas using 
this exhauster on it, and protects a hydrogen permeable film. 

[Claim 1 1] a hydrogen permeable film — palladium, vanadium, titanium, a zirconium, nickel, platinum, a 
ruthenium, niobium, a tantalum, magnesium, calcium, and a lanthanum - since ~ the hydrogen permeable 
film use equipment indicated to claim 10 which is one sort of the becoming metal which crowds together 
and is chosen more, or an alloy, or two sorts or more. 

[Claim 12] Hydrogen permeable film use equipment indicated to claim 10 whose hydrogen permeable film 
use equipment is a hydrogen decollator, hydrogen isotope separation equipment, or a film reactor. 
[Claim 13] Hydrogen permeable film use equipment indicated to claim 10 whose hydrogen permeable film 
use equipment is a fuel cell system. 

[Claim 14] Hydrogen permeable film use equipment indicated to claim 10 which connected the exhauster to 
http://www4.ipdl.ncipi.go.jp/c^ 5/3/2006 



JP,2003-275553,A [CLAIMS] 



Page 2 of 2 



the both sides by the side of hydrogen supply of a hydrogen permeable film, and hydrogen permeation. 
[Claim 15] Hydrogen permeable film use equipment which indicated space to claim 10 whose at least one of 
the bulbs for isolating from the exterior is a temperature-sensitive type bulb. 

[Claim 16] Hydrogen permeable film use equipment indicated to claim 10 which bypassed the gas supplied 
to a hydrogen permeable film unit while the space containing a hydrogen permeable film unit was isolated 
from the exterior using the bulb etc. 

[Claim 17] Hydrogen permeable film use equipment which indicated the space which includes a hydrogen 
permeable film and a reforming catalyst at the time of hydrogen permeable film use termination to claim 10 
isolated from the exterior using a bulb etc. in the equipment which has the reforming machine which 
generates the gas supplied to a hydrogen permeable film unit. 

[Claim 18] Hydrogen permeable film use equipment which indicated the space which includes the catalyst 
of a hydrogen permeable film and a film reactor at the time of hydrogen permeable film use termination to 
claim 12 isolated from the exterior using a bulb etc. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the protection approach of equipment and protective device 
which separate hydrogen from the gas which contains hydrogen using a hydrogen permeable film. 
[0002] 

[Description of the Prior Art] Since a certain kind of metal membrane does not let other matter pass at all 
only through hydrogen, it has a hope for the application to hydrogen manufacture. However, the operating 
critical temperature which generally changes with each film in such a hydrogen permeability metal 
membrane There is (Tc), and if it exposes to a hydrogen ambient atmosphere below at this temperature, a 
strong fall, a crack, collapse, etc. may be produced. Therefore, a hydrogen permeable film is used at the 
temperature more than Tc, and in case it suspends equipment, after it removes hydrogen, it must lower 
membranous temperature. Generally, the temperature of a hydrogen permeable film introduces inert gas, 
such as an argon and nitrogen, into the inside of a more than [ Tc ], the hydrogen by the side of hydrogen 
supply of a hydrogen permeable film and hydrogen permeation is discharged and removed outside with 
these gas, and equipment is suspended by lowering temperature after that. While introducing air into the 
hydrogen supply side of a hydrogen permeable film in the case of a halt and driving out hydrogen, the 
method of also removing the hydrogen by the side of hydrogen permeation through a hydrogen permeable 
film is indicated by JP,2001-1 18594,A. Moreover, a steam is introduced into JP,2001 -229951, A, hydrogen 
is driven out to it, and the method of consuming and removing this in a fuel cell generation-of-electrical- 
energy unit is indicated. 
[0003] 

[Problem(s) to be Solved by the Invention] However, by the approach using inert gas, in order to consume a 
lot of inert gas at every system stop, the maintenance-service cost of the bomb exchange for it and the tooth 
space of bomb installation pose a problem. Moreover, by the approach of introducing air at the time of a halt 
of equipment, in order that the oxygen and hydrogen in air may react into a hydrogen permeable film unit, 
the temperature of a hydrogen permeable film rises greatly with heat of reaction, and there is a possibility of 
bringing about collapse of the film and the fall of hydrogen permeability ability. Furthermore, the method of 
consuming hydrogen in a fuel cell generation-of-electrical-energy unit had the problem that it could not use, 
in systems other than a fuel cell. 
[0004] 

[Means for Solving the Problem] As an approach of removing hydrogen after hydrogen permeable film use, 
how to use exhausters other than the approach of introducing gas, such as the above nitrogen, and driving 
out hydrogen, such as a vacuum pump, and carry out suction removal can be considered. However, in 
practical hydrogen permeable film use equipment, in order to earn a hydrogen permeation rate, usually the 
mixed gas containing hydrogen is pressurized and supplied, and it did not use an exhauster together here. 
Therefore, in order to introduce an exhauster and to have operated this effectively because of protection of a 
hydrogen permeable film, the system suitable for it newly needed to be built. We resulted in the conclusion 
that it is the essence of a problem solving to associate exhaust air actuation and bulb actuation appropriately, 
as a result of examining a system from this viewpoint. Namely, what is necessary is to connect an exhauster 
to the space connected with a hydrogen permeable film, to isolate the space containing a hydrogen 
permeable film from the exterior using a bulb etc., to remove residual gas centering on hydrogen using this 
exhauster, to cool a hydrogen permeable film after that, and just to complete halt actuation of equipment 
first, at the time of hydrogen permeable film use termination. Since it is not necessary to expose a hydrogen 
permeable film to hydrogen at the temperature below Tc by carrying out like this, collapse of the film can be 
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prevented. The palladium system alloy film which has the outstanding hydrogen selectivity and a 
transmission rate as a hydrogen permeable film used here, The palladium film, the amorphous palladium- 
silicon system alloy film, the vanadium system alloy film, The vanadium film, the amorphous zirconium- 
nickel system alloy film, the zirconium film, The amorphous hafnium-nickel system alloy film, the niobium 
system alloy film, the niobium film, The tantalum film, the amorphous titanium-iron alloy film, the 
titanium-nickel alloy film, the titanium-silver alloy film, the amorphous rare earth-nickel system alloy film, 
the zirconium-iron-Magnesium alloy film, the zirconium-iron-calcium-alloys film, etc. are raised. Although 
these may be used independently, respectively, some alloy film including the vanadium-nickel alloy film 
may be used for a front face in the form which covered other metals, such as palladium and platinum. 
Moreover, the porous body which consists of an alumina etc. is used as a base material aiming at 
improvement in a hydrogen permeation rate, and the thing which made the front face fill up with or support 
palladium, platinum, a ruthenium, a rhodium, iridium, etc. in covering or its pore is also used as a hydrogen 
permeable film. With the film, since the film may collapse if, as for the operating critical temperature Tc 
and the permission hydrogen partial pressure at that time, all are exposed to a hydrogen ambient atmosphere 
at the low temperature near a room temperature, although it differs, as for the hydrogen permeable film 
using the metal or alloy which discovers such hydrogen permeation ability, a certain coping-with method is 
desired. In addition, a general phenomenon cannot expose a hydrogen permeability metal membrane to 
hydrogen near a room temperature, therefore the protection approach of this invention and a protective 
device may be needed to all hydrogen permeability metal membranes not only including the above- 
mentioned hydrogen permeable film but the thing developed from now on. 
[0005] 

[The gestalt of operation of this invention] In this invention, although the location which connects an 
exhauster is good anywhere if it is in space connected to the hydrogen permeable film, connecting with a 
hydrogen supply side is desirable. By carrying out like this, a hydrogen supply side can remove all also 
including gas other than hydrogen, and since the hydrogen by the side of hydrogen permeation moves to a 
hydrogen supply side through the film, this can also all remove it. Therefore, since the differential pressure 
of film both sides does not remain after a halt of equipment, the burden to the film can be suppressed. 
Moreover, of course, an exhauster is also connectable with the both sides by the side of hydrogen supply and 
hydrogen permeation. In this case, since residual gas can be removed promptly and membranous both sides 
are moreover made to a vacuum, it is more desirable. In order not to collapse a hydrogen permeable film, it 
is better as the residual hydrogen partial pressure at the time of a use halt is low. However, if cost and the 
ease of treatment are taken into consideration, it cannot be said that it is not much appropriate to use the 
high vacuum pump of a ultimate vacuum. Although a permission hydrogen partial pressure changes greatly 
with membranous classes, since it is several 10 kPa(s), near a room temperature, comparatively easy 
exhausters, such as an oil sealed rotary pump and an aspirator, can usually be used from several Pa. 
[0006] Furthermore, it can be made the system which saves the electrical energy for a bulb drive, and does 
not need the electronics control for bulb actuation by using the temperature-sensitive type bulb which 
operates with heat as a bulb used for this invention. A temperature-sensitive type bulb detects the heat of a 
temperature sensor, operates bordering on the temperature TO which has a proper in a bulb, can be opened 
more than by TO and can use various things, such as a closing motion bulb closed less than [ TO ], a closing 
motion bulb which closes more than by TO and is opened less than [ TO ], and a method bulb of three which 
changes passage before and behind TO. As the principle of operation of a temperature-sensitive type bulb, 
there are a thing using the property which bimetal and a shape memory alloy deform with heat, a thing 
which moves an electro-magnetic valve with the power generated using the thermocouple, and, of course, 
these can be used, for example. However, the thing using a magnet and especially the thing using a gas 
adsorption medium are effective so that it may explain below. What is indicated by JP,8-270935,A can be 
used for the thing using a magnet. This prepares the ferromagnetic for temperature sensing which makes TO 
the Curie point in the valve element arranged in the passage of gas, counters with this, and arranges another 
ferromagnetic. If two magnets hold a valve element to an open position by magnetism at the time of low 
temperature and temperature rises by carrying out like this, the saturation magnetization of the magnetic 
substance for temperature sensing will fall rapidly in the TO neighborhood, it will separate from another 
ferromagnetic, and a valve element will move to a closed position according to the force of a spring etc. 
That is, a bulb can be opened and closed only with heat before and behind TO. Since the temperature- 
sensitive type bulb using such a magnet can operate very sensitively repeatedly over a long period of time to 
temperature, operating temperature TO is moreover decided by the magnetic property and the operating- 
temperature adjustment after equipment assembly is unnecessary, it is suitable for especially this invention. 
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In addition, although the bulb which closes at an elevated temperature to JP,8-270935,A, and is opened at 
low temperature is shown, it cannot be overemphasized that it can be made the bulb which opens at an 
elevated temperature and is closed at low temperature by easy amelioration, the method bulb of three into 
which passage is changed with temperature, and this invention is targetting all the bulb of them. Moreover, 
the amelioration besides it with various temperature-sensitive type bulbs using a magnet is proposed (for 
example, JP,10-300078,A), and they should be efficiently employed effectively in this invention. As a thing 
using a gas adsorption medium, many things based on the principle indicated by JP,61-270505,A are 
proposed. This is an actuator which encloses a hydrogen storing metal alloy and hydrogen in the cylinder 
which builds in a piston, is made to emit the hydrogen which was carrying out occlusion by heating a 
hydrogen storing metal alloy, extrudes a piston by the hydrogen pressure, is made to carry out occlusion of 
the hydrogen by cooling a hydrogen storing metal alloy conversely, and pulls back a piston with a fall of 
hydrogen pressure, a self-weight of a piston, etc. by it. Thus, by using the actuator which performs flexible 
actuation with heat, various things, such as a closing motion bulb and a method bulb of three, are producible 
like the temperature-sensitive type bulb using a magnet. The thing with this kind of sufficient bulb arranges 
a temperature sensor in the most desirable location, although the steady state of equipment is detected by 
connecting a cylinder (right hand side) with the container (temperature sensor) into which the hydrogen 
storing metal alloy was put for piping, and this is being able to prepare a right hand side in the free distant 
location. If piping is branched and two or more right hand sides are moreover connected to one temperature 
sensor, it will also become possible to move the right hand sides of these plurality all at once. Furthermore, 
by heating a temperature sensor using a thermoelement, it is also easy to make it the system which can be 
performed by not only heat but an electric valve control being parallel, and it is very convenient. In addition, 
although JP,61-270505,A uses a hydrogen storing metal alloy and hydrogen, it must not necessarily be this 
combination. The combination of other gas adsorption media and a gas is actually proposed until now. In 
this invention, the temperature-sensitive type bulbs using various gas adsorption media also including what 
will be developed from now on should be utilized effectively. 

[0007] The bulb used for this invention is not not necessarily a closing motion bulb. For example, while the 
hydrogen permeable film has not got warm at a fuel cell system yet, the gas supplied to a hydrogen 
permeable film unit may have to be bypassed, and this gas may have to be burned in a combustion chamber. 
When such, this invention can be effectively utilized by changing the passage of gas using the method bulb 
of three, other change bulbs, etc. Moreover, in case closing motion of the bulb in this invention exhausts 
residual gas using an exhauster, it is for protecting that gas flows without limits from the exterior. Therefore, 
only a hydrogen permeable film unit does not need to be isolated from the exterior. For example, piping 
which connects a reforming machine, a hydrogen permeable film unit, and them may be isolated from the 
exterior using a bulb etc., and the residual gas in space also including the inside of a reforming machine may 
be removed. If a methanol, water, etc. whose reforming machine is a fuel during the halt remain, it will 
adhere on the surface of a reforming catalyst, and the engine performance of a catalyst will fall. Therefore, 
the problem at the time of a reforming machine halt can also be solved to coincidence by removing the gas 
in a reforming machine using this invention. After similarly isolating space including the catalyst of a 
hydrogen permeable film and a film reactor from the exterior with a film reactor using a bulb etc. at the time 
of hydrogen permeable film use termination, it is good to remove residual gas using an exhauster. 
[0008] As equipment using a hydrogen permeable film, a hydrogen decollator, hydrogen isotope separation 
equipment, a film reactor, etc. are raised, and this invention can be applied to these all. The hydrogen 
decollator for collecting the hydrogen manufacturing installation which takes out hydrogen from the mixed 
gas which contains the carbon dioxide obtained from methane, the methanol, the gasoline, etc. by steam 
reforming as a hydrogen decollator, and the hydrogen contained in the off-gas of a chemical processing 
plant, the hydrogen refiner from which the impurity contained in crude hydrogen is removed are raised. 
Hydrogen isotope separation equipment separates heavy hydrogen and protium, using that a hydrogen 
permeation rate changes with hydrogen isotopes. Although a film reactor arranges a catalyst and a 
demarcation membrane in one reactor, a hydrogen permeable film can be used as this demarcation 
membrane. By performing a chemical reaction using a film reactor, promotion and control of a reaction are 
expectable by removing only the hydrogen of the resultants from a reaction field, or supplying hydrogen to a 
reaction field through the film. Moreover, although there are various things, for example, there is a thing 
using the catalytic activity in which it is not filled up with a catalyst in a reactor, but the hydrogen 
permeable film itself dares have it etc. even if it tells a film reactor to a mouthful, it cannot be 
overemphasized that this invention is effective to such various film reactors. 
[0009] 
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[Example] This invention is described concretely below. From the first, these are not a part of operation 
gestalten of this invention, and this invention is not necessarily limited to these. 

(Example 1) Drawing 1 is the hydrogen refiner which applied this invention. The interior of the hydrogen 
permeable film unit 1 arranged in a thermostat 5 is divided by the hydrogen supply room 3 and the hydrogen 
permeation room 4 with the hydrogen permeable film 2. Crude hydrogen is supplied to the hydrogen supply 
room 3 through piping 8, the closing motion bulb 7, and piping 6, and is discharged through piping 9, the 
closing motion bulb 10, and piping 1 1 if needed. On the other hand, piping 12 is attached in the hydrogen 
permeation room 4, and the hydrogen further refined through the closing motion bulb 13 and piping 14 from 
here is taken out. Furthermore, piping 6 is connected to the vacuum pump 17 through the closing motion 
bulb 15 and piping 16. Although the palladium-silver system alloy film is usually used for a hydrogen 
permeable film, since the alpha-beta phase transition from which this ingredient causes film collapse below 
200 degrees C happens, this serves as the operating critical temperature Tc. 

[0010] Next, operating instructions are explained. All the closing motion bulbs 7, 10, 13, and 15 have closed 
before starting, and the space surrounded by these is maintained at the vacuum. First, after it heats the 
hydrogen permeable film unit 1 using a thermostat 5 and the temperature of a hydrogen permeable film 2 
exceeds Tc, the closing motion bulb 7 is opened, while introducing the crude hydrogen which contains the 
impurity gas of an amount a little through piping 6, the closing motion bulb 13 is also opened wide and 
starting actuation is completed. If it operates by maintaining a hydrogen permeable film 2 more than Tc, 
high grade hydrogen will be obtained from piping 14. In addition, since impurity gas is accumulated in the 
hydrogen supply room 3 as crude hydrogen is processed, the closing motion bulb 10 is opened and the gas in 
the hydrogen supply room 3 is discharged continuously or intermittently. A lot of crude hydrogen can be 
processed over a long time by carrying out like this. In case equipment is suspended, the closing motion 
bulbs 7, 10, and 13 are closed, and after starting a vacuum pump 17, the closing motion bulb 15 is opened. 
Consequently, the residual gas by the side of hydrogen supply is removed. On the other hand, although the 
residual gas by the side of hydrogen permeation is hydrogen, in order that this may also move to the 
hydrogen supply room 3 through a hydrogen permeable film 2, even if the vacuum pump is connected only 
to the hydrogen supply side, the hydrogen by the side of hydrogen permeation is also removable. Therefore, 
if space which does in this way and is connected with a hydrogen permeable film can be made into a 
vacuum and the hydrogen permeable film unit 1 is cooled after that, it cannot expose to a hydrogen ambient 
atmosphere at low temperature, and collapse of a hydrogen permeable film 2 etc. can be prevented. Finally, 
the closing motion bulb 15 is closed, a vacuum pump 17 is suspended, and halt actuation of a hydrogen 
refiner is completed. Thus, since it becomes unnecessary to prepare inert gas etc. by using this invention at 
the time of a halt, compared with the conventional system, about [ that equipment can be miniaturized ] and 
a maintenance also becomes easy. 

[001 1] (Example 2) Drawing 2 is the hydrogen refiner which applied this invention, and adds amelioration 
to an example 1 a little. T and having used 13' and 15 f as the temperature-sensitive type closing motion bulb, 
and having put these in into the thermostat 5 differ from an example 1. Here, temperature-sensitive type 
closing motion bulb 7' and 13' are opened more than by TO [ lower than the temperature of the thermostat at 
the time of steady operation ] a little, and it closes less than [ it ], and on the other hand, temperature- 
sensitive type closing motion bulb 15' is closed more than by Tl [ lower than TO ] further a little, and is 
opened less than [ it ]. In addition, Tl is sufficiently high temperature compared with Tc. In addition, in 
order to give explanation intelligible, let mostly temperature of the hydrogen permeable film unit 1, a 
hydrogen permeable film 2, and a thermostat 5 be a match here. Next, operating instructions are explained. 
Closing motion bulb 7', 10, and 13' closes before starting, and 15' is open. The hydrogen permeable film unit 
1 must be heated using a thermostat 5 to start equipment. If the temperature of a thermostat 5 exceeds Tl, 
temperature-sensitive type closing motion bulb 15 1 will be closed automatically. Then, if TO is exceeded, 
temperature-sensitive type closing motion bulb T and 13' open automatically, and while the crude hydrogen 
which contains the impurity gas of an amount a little through piping 6 is introduced, the hydrogen refined 
through the hydrogen permeable film 2 will be drawn out of equipment through piping 12. In this way, 
starting actuation is completed automatically. Like an example 1, the closing motion bulb 10 is opened at 
the time of steady operation, and it discharges the gas in the hydrogen supply room 3 continuously or 
intermittently. While suspending heating of a thermostat 5 where the closing motion bulb 10 is closed in 
case equipment is suspended, a vacuum pump 17 is started. If the temperature of a thermostat 5 amounts to 
TO, temperature-sensitive type closing motion bulb T and 13' will be closed automatically, and further, if it 
amounts to Tl, temperature- sensitive type closing motion bulb 15' will open automatically. Consequently, 
since space connected with a hydrogen permeable film 2 can be made into a vacuum, even if it becomes the 
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temperature below Tc after that, it is not exposed to a hydrogen ambient atmosphere and collapse of a 
hydrogen permeable film 2 etc. can be prevented. Finally, a vacuum pump 1 7 is suspended and halt 
actuation of a hydrogen refiner is completed. In addition, if piping 16 is maintainable with a vacuum, since a 
vacuum pump 1 7 can prevent being able to make each pressure of the both sides of a hydrogen permeable 
film 2 into a vacuum, therefore unnecessary stress joining a hydrogen permeable film 2 and can prolong a 
membranous life, after a halt is more desirable [ a vacuum pump ]. Thus, since only starting and a halt of a 
thermostat 5 and a vacuum pump 17 can perform starting and a halt of a hydrogen refiner by using this 
invention, actuation becomes remarkably easy. And like an example 1 , since it becomes unnecessary to 
prepare inert gas etc. at the time of a halt, compared with the conventional system, about [ that equipment 
can be miniaturized ] and a maintenance also becomes easy. 

[0012] (Example 3) Drawing 3 is the example applied to film reactor V which disassembles a methanol and 
takes out hydrogen. Structure is almost the same as an example 1, and having enabled it that reaction 
chamber 3 f is filled up with the methanolysis catalyst and to also exhaust a hydrogen permeation side 
through the closing motion bulb 1 8 only differ. Next, operating instructions are explained. All the closing 
motion bulbs 7, 10, 13, 15, and 1 8 have closed before starting, and the space surrounded by these is 
maintained at the vacuum. First, after it heats film reactor 1' using a thermostat 5 and the temperature of a 
hydrogen permeable film 2 exceeds Tc, while opening the closing motion bulb 7 and supplying the 
methanol of a gaseous state through piping 6, the closing motion bulbs 10 and 13 are also opened wide, and 
starting actuation is completed. If it reacts by keeping film reactor l f at 200 degrees C or more suitable for a 
methanolysis reaction, conversion higher than about [ that reaction and separation can be performed within 
one reactor ] and the usual reactor will also be acquired. In case equipment is suspended, the closing motion 
bulbs 7, 10, and 13 are closed, and after starting a vacuum pump 17, the closing motion bulbs 15 and 18 are 
opened. Consequently, a reaction and hydrogen permeation side, both gas is removed and can make a 
vacuum space connected with a hydrogen permeable film 2. Therefore, if film reactor l f is cooled after that, 
it cannot expose to a hydrogen ambient atmosphere at low temperature, and collapse of a hydrogen 
permeable film 2 etc. can be prevented. Finally, the closing motion bulbs 15 and 18 are closed, a vacuum 
pump 1 7 is suspended, and halt actuation of film reactor 1 ' is completed. As mentioned above, in order not 
to use inert gas like an example 1 by using this invention in a form as shown in the example 3, it can be 
made small and a maintenance hardly comes the need, either. 

[0013] (Example 4) Although drawing 4 shows the system which supplies hydrogen to the fuel cell 
generation-of-electrical-energy unit 25 which applied this invention, fundamental structure is the same as an 
example 1 . Having installed the reforming machine 20 in the hydrogen supply line differ first. In connection 
with this, the location of bulb 7" was moved to up to the original fuel supply line of the reforming machine 
20. Furthermore, 7 "and 10" was used as the method bulb of three, and these were connected for the bypass 
piping 19. Piping of the direction which method bulb of three 7" does not connect piping 22 to the bypass 
piping 19 or piping 21, and is not connected with piping 22 is closed by this bulb. The same is said of 
method bulb of three 10", piping 1 1 is connected to the bypass piping 19 or piping 9, and piping 1 1 and 
piping which is not connected are closed by this bulb. Moreover, piping 1 1 branches on the way and another 
side is supplied to the combustion chamber 24 for heating a thermostat 5 in the combustion chamber 23 for 
one side to heat the reforming machine 20. In addition, this example also enables it to have exhausted the 
both sides of a hydrogen permeable film 2 through the closing motion bulbs 1 5 and 1 8 and piping 16. Next, 
operating instructions are explained, the time of equipment starting — a bulb 7 — it is isolated from the 
exterior and the space connected with the reforming machine 20 and a hydrogen permeable film 2 is 
maintained by ", 10", and 13,15 and 18 at the vacuum. Since piping 22 is connected to piping 1 1 by method 
bulb of three 7 "and 10" through the bypass piping 19 at this time, original fuels, such as methane, a 
methanol, and a gasoline, are supplied to combustion chambers 23 and 24 through these piping with a steam, 
and heat the reforming machine 20 and a thermostat 5. After the temperature which is a hydrogen permeable 
film 2 exceeds Tc, method bulb of three 7 "and 10" is changed, the closing motion bulb 13 is opened, and it 
shifts to steady operation. The gas supplied from piping 22 turns into mixed gas which uses hydrogen as a 
principal component by a steam-reforming reaction etc. in the reforming machine 20, and is led to the 
hydrogen supply room 3 through piping 6 by this. It dissociates through a hydrogen permeable film 2, and 
the great portion of hydrogen contained in this is sent to the fuel cell generation-of-electrical-energy unit 25 
through piping 12, the closing motion bulb 13, and piping 14, and it is used for a generation of electrical 
energy. The gas which did not penetrate a hydrogen permeable film 2 is supplied to combustion chambers 
23 and 24 via piping 9, method bulb of three 10", and piping 11, and is used for heating of the reforming 
machine 20 and a thermostat 5. In case equipment is suspended, method bulb of three 7 "and 10" is changed 
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first, piping 22, 19, and 1 1 is connected, and the closing motion bulb 13 is closed. Consequently, the field 
connected with the reforming machine 20 and a hydrogen permeable film 2 is isolated from the exterior. 
Then, a vacuum pump 17 is started and the gas in the space connected with the reforming machine 20 and a 
hydrogen permeable film 2 is removed by opening the closing motion bulbs 15 and 18. In this way, since it 
does not expose to a hydrogen ambient atmosphere at low temperature by lowering the temperature of a 
hydrogen permeable film 2 and the reforming machine 20 after removing residual gas enough, collapse of a 
hydrogen permeable film 2 can be prevented. Halt actuation of the hydrogen distribution system of a fuel 
cell is completed by closing the closing motion bulbs 15 and 18 finally, and suspending a vacuum pump 17. 
In the fuel cell system using a hydrogen permeable film, the gas discharged through piping 9 from the 
hydrogen permeable film unit 1 contains inflammable gas centering on hydrogen. This is usually used in 
order to warm the reforming machine 20 and a thermostat 5 2, i.e., a hydrogen permeable film. Therefore, in 
order to warm these at the time of starting of equipment, even when the temperature of a hydrogen 
permeable film 2 does not fulfill Tc even if, it is necessary to supply this inflammable gas to combustion 
chambers 23 and 24. An example 4 takes this into consideration. Furthermore, since residual gas, such as a 
methanol in the reforming machine 20 and water, is also removable to coincidence in the case of an 
equipment halt by having arranged method bulb of three T to the original fuel supply line, these adhere on 
the surface of a reforming catalyst, and do not reduce the engine performance of a catalyst. As mentioned 
above, it can stop now easily by applying this invention to a fuel cell system in a form as shown in the 
example 4, without spoiling the engine performance of a reforming catalyst or a hydrogen permeable film 2. 

[0014] 

[Effect of the Invention] This invention offers the approach and equipment which protect a hydrogen 
permeable film in hydrogen permeable film use equipment, without using inert gas. This can realize 
miniaturization of about [ making unnecessary maintenance services, such as exchange of an inactive 
chemical cylinder, ] and equipment, and low cost-ization. 
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* NOTICES * 

JPO and NCZFI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 




[Drawing 2] 




[Drawing 3] 
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[Drawing 4] 
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